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For load balancing in a wireless commiinicaiion network 
comprising at least one sul^criber terminal (Tl, T2, T2) and 
a plurality of access points (API, AP2, AP3), a load control 
device (21; UO) is used wbich is located outside of said 
subscriber lenniDal, wherein said load control device is 
adapted to process information related to a load in said 
wireless communication network and to instruct roaming of 
said subscriber terminal irom an associated access point to 
another one of said plurality of access points. Access point 
stabis information (APST) determined in said plurality of 
access points (SIO; SllO) is received and communication 
statiis information related to said plurality of access points 
(S20; S120) is determined. The subscriber terminal pro- 
cesses (S20; S120) these infonnalion into roaming support 
information (RSUP), which arc in turn processed (wS40; 
S160) in said load control device an access point related load 
based roaming analysis. On this basis, it is decided (S50; 
S170) by the load control device, whether said subscriber 
terminal is to be associated with another one of said plurality 
of access points. 
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LOAD BALANCING IN WIRELESS 
COMMUNICATION NETWORK 

FIELD OF THE INVENTION 

[0001] The present invention relates to a method for load 
balancing in a wireless communication network, a corrc* 
spending system, a load control device, a corresponding 
access point usable in a wireless communication neiwork, a 
corresponding network element usable in a tireless com- 
munication network, a corresponding subscriber terminal 
usable in a wireless commtmication network and a computer 
program product for implementing the method for load 
balancing in a wireless communication network. 

BACKGROUND OF THE INVENTION 

[0002] In the last years wireless communication networks, 
for example for data and/or speech traasmissions, became 
more and more important. One example for such a wireless 
communication network is a wireless local area network 
(WI-AN), independent of a radio frequency or the like 
(infrared etc.) used for this network. In such a WLAN, 
subscriber terminals, such as personal computers, telecom^ 
munication equipments, mobile phones, personal digital 
assistants and the like, are able to perform communications 
witli each other or with corresponding subscriber terminals 
of other networks (for example wired LANs, WLANs, fixed 
or mobile telecommunication networks and the like) via 
corresponding communication protocols. 

[0003] The general architecture of a WLAN is commonly 
known and thus described only shortly. The key elements of 
a WI-AN arc the sub.scribcr terminals and access points (AP) 
with which the subscriber terminal communicates over a 
wireless communication interface, e.g. radio or infrared 
based. An access point covers a specific area, which is 
referred to hereinafter as a cell. The size of a cell may vary 
in dependence of the environment, network operator speci- 
fications, number of associated subscribers and the like. The 
AP is adapted to control communications of the siib.scriber 
terminals within this cell, for example, by allocating fre- 
quency channels, establishing connections for the subscriber 
terminals, forwarding data to a destination terminal and the 
like. A subscriber terminal is normally associated with one 
access point, which is referred to hereinafter as the serving 
AP. Furthermore, a distribution network is provided to 
which the access points are connected. Via the distribution 
network, communication connections between different APs 
or external networks (e.g. fixed networks, mobile telecom- 
munications networks such as GSM, UMTS, and the hke) 
can be established for a subscriber terminal. In tlie case of 
mobile subscriber terminals, there is a case that a subscriber 
terminal leaves the cell of its serving AP. In this case, 
roaming is executed. Roaming means that the subscriber 
terminal searches an available AP whose connection quality 
is better than a predetermined threshold or the like and 
switches the connection to this other available AP, which 
be«)mes the serving AP. The decision whether a roatning is 
to be executed is based, for example, on signal strength 
measurements and the like. WLANs are implemented 
according to .specific standards. One of these standards is, 
for example, the lEHE (Institute of Electrical and Electronics 
Engineers) 802.11 standard or its respective extensions such 
as the IEEE 802.1 Ih standard, which are commonly known 
to persons skilled in the art. 



[0004] In the IEEE SU2.11 standards, in particular MAC 
(MAC: Medium Access Control) and PHY (PHYsical layer) 
protocols arc defined. MAC protocol is used, for example, to 
allow interoperability between compatible physical layers, 
to reduce a collision probability between different subscriber 
terminals, and the like. Moreover, the IEEE 802.11 MAC 
pn)tocol defines beacon frames sent at regular intervals by 
the access point to allow stations to monitor the presence of 
the access point. The IEEE 802.11 MAC protocol also gives 
a set of management frames including Probe Request frames 
w^hich are sent by a subscriber terminal and are followed by 
Probe Response frames sent by an available access point, to 
allow a .subscriber terminal to scan actively if there is an 
access point operating on a certain channel frequency and to 
.show to the subscriber terminal what parameter settings this 
access point is using. Additionally, a MAC address is 
provided which is used as an identification element for the 
respective WLAN elements. 

[0005] Aca)rding to the prior art, roaming of a subscriber 
terminal from one AP to another AP is initialized on the basis 
of specific configuration settings in the wireless communi- 
cation network. In accordance with these configuration 
settings, a subscriber terminal wall decide on the basis of 
communication reception quality measurements whether the 
recent reception quality is sufficient or not. If not, a com- 
monly known roaming procedure will be initialized by the 
subscriber terminal. 

[0006] However, according to this conventional roaming 
procedure, a load situation in the wireless communication 
network is not considered in the decision for roaming. In 
other words, a sub.scriber terminal could be switched or 
a.ssociated with an Al^ in which the load situation is such that 
the communication connection quality is not satisfying. 
Tlius, in ct>nventional wireless communication networks, 
the load is not balanced between the respective APs. 

[0007] In document EP 1 156 623 Al, a wireless LAN is 
described in which the roaming procedure is added by a load 
balancing function. In order to balance the load within the 
WLAN, the subscriber terminal receives load information 
concerning the loading status of the access point from access 
points. Then, the subscriber terminal may select a commu- 
nication connection with one of the access points by using 
a cost function in which the received load information is 
considered. 

[0008] However, in specific situations, tliere might arise a 
problem in that the load based roaming procedure is not 
performed in an advantageous manner. In a cellular type of 
environment the client might be "hesitant" to select the 
correct cell on the basis of conventional measurement infor- 
mation. Thus, there might be a case that the subscriber 
terminal has measurement information on hand which 
causes a very easy or frequent change of the cell, i.e. of the 
serving AP. In particular in the middle of a transmission this 
causes undesired pauses to {^plications, e.g. data transmis- 
sions or the like. Typically the roaming in WLAN cells 
requires some time when changing from serving Al' to the 
neighbor AP. In other words, the effect of such easy roaming 
is a "slopped" application that continues not until the 
signaling has been performed in the roaming state. In 
pariiailar when the subscriber lermmal is located in a 
densely utilized wireless network environment (i.e. a plu- 
rality of subscriber terminals is communicating in the 
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respective cells) there oouH be a so-called ''ping-pong" 
efTccl. In oihcr words, the decision to change Ihe serving 
access for the subscriber terminal is made rather frequently 
and even such that the same two APs are involved in the 
roaming. 

SUMMARY OF THE INVENTION 

[0009] Accordingly, it is an object of the present invention 
to achieve an improved load balancing in a wireless com- 
munication network. 

[0010] ITiis object is achieved, for example, by a method 
of load balancing in a wireless communication network, said 
wirele&s communication network comprising at least one 
subscriber terminal adapted to establish and perform a 
wireless communication connection in said Avircless com- 
munication network, a plurality of access points adapted to 
control said wireless communication connection of said at 
least one subscriber terminal and to exchange information 
with said at least one subscriber terminal, wherein one of 
said plurality of access points is associated with said at least 
one subscriber terminal, and a load control device located 
outside of said subscriber terminal, said load control device 
being adapted to process information related to a load in said 
wireless communication network and to instruct roaming of 
said subscriber terminal from said associated one of said 
plurality of access points to another one of said plurality of 
acce&s points, said method comprising the steps of receiving, 
in said subscriber terminal, access point status information 
determined in said plurality of access points, determining 
communication status infoimalion related to said plurality of 
access points, and processing said received access point 
status information and said communication status informa- 
tion in order to obtain roaming support information, pro- 
cessing, in said load control device, said roaming support 
information by an access point related load based roaming 
analysis and deciding, on the basis of a result of said access 
point related load based roaming analysis, whether said 
subscriber terminal is to be associated with another one of 
said plurality of access points, and if so, initializing roaming 
of said subscriber terminal to said another one of said 
plurality of access points in said wireless communication 
network. 

[OOn] Furthermore, this object is achieved, for example, 
by a system for load balancing in a wireless communication 
network, said wireless communication network comprising 
at least one subscriber terminal adapted to establish and 
perform a wireless communication connection in said wire- 
less communication network, and a plurality of access points 
adapted to control said wireless communication connection 
of said at least one subscriber terminal and to exchange 
iaforniation with said at least one subsaiber terminal, 
wherein one of said plurality of access points is associated 
with said at least one subscriber terminal, said, system 
comprising access point load status monitoring means 
located in each one of said plurality of access points and 
adapted to measure a traffic load of an access point and to 
transmit access point-statas information, roaming support 
means located in said subscriber terminal and adapted to 
receive said access point status information from said plu- 
rality of access points, to determine communication stams 
information related to said plurality of access points, to 
process said received access point stalas information and 
said communication status information in order to obtain 



roaming support information, and to transmit said roaming 
support informaticm, and a load control device located 
outside of said subscriber terminal, said load control device 
being adapted to process said roaming support information 
by an access point related load based roaming analysis, to 
decide, on the basis of a result of said access point related 
load based n:>araing analysis, wiiether said subscriber termi- 
nal is to be associated with another one of said pluraUty of 
access points, and to initialize roaming of said subscriber 
terminal from said associated one to said another one of said 
plurality of access points in said wireless communication 
network. 

[0012] Moreover, this object is achieved, for example, by 
a load control device for load balancing in a wireless 
communication network, said wireless conmiunication net- 
work comprising at least one subscriber terminal adapted to 
establish and perform a wireless communication connection 
in said wireless communication network, and a plurality of 
access points adapted to control said wireless communica- 
tion connection of said at least one subscriber terminal and 
to exchange information with said al least one subscriber 
terminal, wherein one of said plurality of access points is 
associated with said at least one subscriber-terminal, 
wherein said load control device is located outside of said 
subscriber terminal and adapted to process roaming support 
information, received from a subscriber terminal and 
derived by said subscriber terminal from access point status 
information of said plurality of access points, by an access 
point related load based roaming analysis, to decide, on the 
basis of a result of said access point related load based 
roaming analysis, whether said subscriber terminal is to be 
associated with another one of said plurality of access 
points, and to initia1i2e roaming of said subscriber terminal 
from said associated one to said another one of said plurality 
of access points in said wireless communication network. 

[0013] Furthermore, this object is achieved, for example, 
by an access point u.sable in a wireless communication 
network, said wireless communication network comprising 
at least one subscriber terminal adapted to establish and 
perfomi a wireless communication connection in said wire- 
less communication network and further access points, said 
access point being adapted to amtn)! said wireless commu- 
nication connection of said at least one subscriber terminal 
and to exchange information with said at least one sub- 
scriber terminal, wherein said access point comprises access 
point load status monitoring means adapted to measure a 
traflic load of an access point and to transmit access point 
status information, and a load control device as defined 
above. 

[0014] Moreover, this object is achieved, for example, by 
a network element usable in a wireless communication 
network, said wireless communication network comprising 
at least one subscriber terminal adapted to establish and 
perform a wireless communication connection in said wire- 
less communication network, and a plurality of access points 
adapted to control said wireless communication connection 
of said at least one subscriber terminal and to exchange 
information with said at least one subscriber terminal, 
wherein one of said plurality of access points is associated 
with said at least one subscriber terminal, wherein said 
network element is separated from and connected to said 
plurality of access points and comprises a load control 
device as defined above. 
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[0015] Furthcnnore, this object is achieved, for example, 
by a subscriber terminal usable in a wireless communication 
network, said wireless communication network comprising 
a plurality of access points adapted to conu^ol a wireless 
communication connection of said subscriber terminal and 
to exchange information with said subscriber terminal, 
wherein one of said plurality of access points is associated 
with said subscriber terminal, said subscriber terminal com- 
prising roaming support means adapted fo receive access 
point status information from said plurality of access points, 
to determine communication status information related to 
said plurality of access points, to process said received 
access point stams information and said communication 
status information in order to obtain roaming support infor- 
mation, and to iraasmit said roaming support infonnaiion to 
a load control device as defined above, wherein said sub- 
scriber terminal performs, in response to an instruction from 
said load control device, roaming from said associated one 
to another one of said plurality of access points in said 
wireless commtmication network, said another one of said 
plurality of access points is indicated in said instruction from 
said load control device. 

[0016] Moreover, this object is acliieved, for example, by 
a computer program product usable for a data processing 
apparatus, coraprising software code portions for perform- 
ing the steps of the method of load balancing defined above 
when said product is run on said data processing apparatus. 

[0017] Advantageous further developments of the present 
invention are as set out in tlie respective dependent claims. 

[0018] The present invention is particularly useful to bal- 
ance the load situation in wireless communication networks 
in such a manner that a subscriber terminal may perform a 
roaming to another AP in order to achieve a better data 
throughput even if the signal strength situation would not 
require such a change of the serving AP. Thus, the capacity 
of APs available for the subscriber terminal is used in an 
improved manner. Furthermore, a so-called ping-pong effect 
during a roaming procedure for a subscriber terminal can be 
suppressed. 

[0019] Load balancing according to the present invention 
is useful, for example, in a WLAN environment, e.g. accojxi- 
ing to the IEEE 802.11 standard and its extensions^ such as 
IEEE 802.11h. 

[0020] The access point status information may comprise 
an access point identification element, such as a MAC 
address and an access point load status indicator, which is 
determined for each access point and defines a load .situation 
for the access point. 

[0021] Communication status information determined, for 
example, in the subscriber terminal may comprise a received 
signal strength indicator RSSI indicating the received signal 
strength for communications between access points and said 
subscriber terminal. Furthermore, a carrier to interference 
ratio C/I per each access point may be determined for the 
communication status information. Additionally, a terminal 
transmit power status may be determined for the communi- 
cation status information. 

[0022] The roaming support information may be obtained 
in the subscriber terminal by processing the received access 
point status information and the communication status infor- 
mation. It may comprise statistics (tables or lists) of access 



point related communication status and load information 
derived or measured from the received access point stales 
information, such as RSSI statistics, C/I stausiics, load 
status information, AP/client transmit power status stausiics 
and the like, which are allocated to the respective access 
points by the an access point identification element. 

[0023] The roaming support information may be pro- 
cessed in the access point related load based roaming 
analysis by using a hand-ofif algorithm. Thereby, load and 
connection quality situations are calculated for the connec- 
tions between llie subscriber terminal and the available 
access points on the basis of the roaming support infoima- 
tion. Thus, an optimal access point for being associated with 
the subscriber terminal can be determined on the basis of the 
respective load and connection quality situations. 

[0024] FurthernK>re, processing parameters used in the 
access point related load based roaming analysis, for 
example in tlie hand-off algorithm, which are derived from 
the roaming support information, may be differently 
weighted. For example, parameters associated with a con- 
nection quality situation arc provided with a higher priority 
than parameters associated with the load situation. Thus, 
operator specific settings for roaming and load balancing are 
further improved. 

[0025] The load control functionality may be provided in 
different sites. For example, the access points may comprise 
the load control functionality. Alternatively, the load control 
may be located in a specific network element separated from 
the access points, wherein this network element is connected 
with the access points in the wireless communication net- 
work. 

[0026] As a further refinement, access point internal moni- 
toring information determined in the access points may be 
used for the load control. The load control frinctionality 
determines, for example, access points which are available 
for said subscriber terminal, e.g. by comparing the access 
point identification elements in the roaming support infor- 
mation, and selects only the access point internal monitoring 
information of such available access points. Then the load 
control processes the roaming support information and the 
selected access point internal monitoring information by 
means of an enhanced access point related load based 
roaming analysis. On the basis of a result of the enhanced 
access point related load based roaming analysis, it is 
decided whether the subscriber terminal is to be associated 
with another access point. If this is the case roaming of the 
subscriber terminal to this other access point in said wireless 
communication network is initialized. 

[0027] The access point internal monitoring information 
determined by the access points comprises, for example, a 
retransmit rate to associated subscriber terminals, back -off 
windows, and/or a net allocation vector for the access point. 
By meaas of this, external interference statistics can be 
considered in the enhanced access point related load based 
roaming analysis which in turn improves decisions for 
roaming and load balancing in the wireless communication 
network. 

[0028] Similarly to the access point related load based 
roaming analysis defined above, in the enhanced access 
point related load based roaming analysis processing, 
parameters used therein and derived from the roaming 
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support information and the selected access point internal 
monitoring informaiicm may be dinercnlly weighted. Thus, 
operator specific settings for roaming and load balancing arc 
fiinher improved. 

[0029] Preferred embodiments of the invention arc 
described herein below in detail by way of example with 
reference to the accompanying drawings. 

BRIEF DESCRIFIION OF IHB DRAWINGS 

[0030] FIG. 1 shows a schematic diagram of a WLAN 
network according to a first embodiment of ihe present 

invention. 

[0031] FIG. 2 shows a block circuit diagram of a load 
balancing system according to the first embodiment. 

[0032] FIG. 3 shows a flowchart of a load balancing 
method according to the first embodiment. 

[0033] FIG. 4 shows a schematic diagram of a WLAN 
network according to a second embodiment of the present 
invention. 

[0034] FIG. 5 shows a block circuit diagram of a load 
balancing system according to the second embodiment. 

[0035] FIGS. 6 and 7 shows a flowchart of a load bal- 
ancing method according to the sea)nd embodiment. 

DESCRIPTION OF PREFERRED 
EMBODIMENTS 

[0036] A first embcniiment of the present invention is 
described with reference to FIGS. 1, 2 and 3. 

[0037] Referring to FIG. 1, a wireless communication 
network such as a WLAN comprises several access points 
API, AP2, AP3 as communication control elements. Fur- 
thermore, in the example shown, a backbone network is 
pn)vidcd which serves as a distribution network for a>n- 
necting the APs to one another and to external destination 
points such as other WLANs or fixed networks. For con- 
necting the APs to the backbone network, commonly Icnown 
input/output (I/O) interfaces are used. 

[0038] Each of the APs defines a cell of a specific size 
(indicated by the circles surrounding the AP.s). Subscriber 
terminals Tl, T2, T2 within the network may be associated 
(connected) with one AP (serving AP) in whose cell they are 
located. In the present example, as the starting situation, 
subscriber terminal Tl is associated with API, T2 is asso- 
ciated with AP2, and T3 is associated with AP3. 

[0039] Irrespective of its specific type (e.g. personal com- 
puter, mobile phone and the like) a subscriber terminal 
comprises several means (not shown) which are required for 
its communication functionality and which are known to 
those skilled in the art. Such means are for example a 
processor for executing instructions and processing data for 
the communication connection (e.g. transmission content 
and signaling related data), memory means for storing 
instructions and data, for serving as a work area of the 
processor and the like (e.g. ROM, RAM, EEPROM, and the 
like), input means for inputting data and instructions by 
software (e.g. floppy disk, CD-ROM, EEPROM, and the 
like), user interface means for providing monitor and 
manipulation possibilities to a user (e.g. a screen, a key- 
board, a microphone and headset for communication, and 



the like), and network interface means for establishing a 
communication connection under the control of the pntces- 
sor (e.g. and wireless interface means, an antenna, and the 
like). These means can be integrated within one device (e.g. 
in case of a mobile telephone) or in several devices formii^ 
the subscriber terminal (e.g. in ca.se of a personal computer). 

[0040] Similarly, an access point comprises several means 
(not shown) which are required for its communication 
functionality and which are known to those .skilled in the art. 
Such means arc for example a processor for executing 
instmctions and processing data for the communication 
connection (e.g. transmission forwarding and signaling 
related data), memory means for storing instructions and 
data, for serving as a work area of the processor and the like 
(e.g. ROM, RAM, EEPROM, and the like), input means for 
inputting data and instructions by software (e.g. floppy disk, 
CD-ROM, EEPROM, and the like), user interface means fi)r 
providing monitor and manipulation possibilities to a uiser 
(e.g. a screen, a keyboard, and the like), netwoiic interface 
meaas for establishing a communication connection with 
subscriber terminaJs under the control of the processor (e.g. 
and wirele.ss interface means, an antenna, and the like), 
disUibution network interface means for communicating via 
the backbone network with other APs under the control of 
the processor, and the like. Besides a dedicated communi- 
cation connection with an as.socialed subscriber terminal, the 
AP is adapted to,transmii signalijig data within its cell, 
which enables to determine connection quality information 
related to this AP. This may be performed by means of a 
beacon frame, which Ls sent pennanently or in specific 
intervals. 

[0041] In the WLAN depicted in FIG. 1, a subscriber 
terminal receives this signaling data from those APs in 
whose cells it is located. This means, Tl receives signaling 
data from API, AP2, APS, T2 receives signaling data from 
API, AP2, and T3 receives signaling data from API, AP3. 
On the other hand, the subscri!)er terminal sends data to its 
respective serving AP. The signaling data may be used to 
determine the connection quality situation for the subscriber 
terminal, i.e. whether there is an AP other than the current 
serving AP, which provides a better communication sinia- 
lion. In such a case, the subscriber terminal initializes a 
roaming procedure in order to associate with the other AP, 
as known in the prior art and described, for example, in 
connection with the respective standards of wireless com- 
munication networks. 

[0042] Additional to this "normal" roaming procedure, 
according to Ihe present embodiment, there is provided a 
further functionality which is adapted to initialize a roaming 
procedure on the basis of a load situation in the WLAN, i.e. 
to perfonn a load balancing. For this purpose, the signaling 
data comprises load information determined in the APs, 
which is associated with an identification element identify- 
ing the sending AP. 

[0043] Referring to FIGS. 2 and 3, a roaming based on a 
load balancing functionality is described in further detail. 
[0044] In FIG. 2, a bk)ck circuit diagram of a load 
balancing system in the WLAN according to the first 
embodiment is shown. In FIG. 3, a flow chart illustrating a 
method for load balancing in a wireless communication 
network is illustrated. 

[0045] For the sake of simplicity, in FIG. 2, only one 
subscriber terminal Tl is illustrated for which load balanc- 
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ing, i.e. a roaming decision, is to be made. However, the 
procedure described below is applicable for a plurality of 
subscriber terminals in parallel. 

[(M)46] According to FIG. 2, the APs comprise an access 
point load status monitoring means (APLSM) 11, 12, 13 
which is adapted to determine a traffic load in the respective 
API, AP2, and AP3. Furthermore, a load control device 
(LX:) 21, 22, 23 is comprised in the APs which is adapted to 
perform a load based roaming analysis which is related to 
access point specific infomaation and to initialize a roaming 
procedure of the subscriber terminal. The load control 
device 21 is activated for a subscriber terminal 11, which is 
associated with the API, i.e. for which the AP is the serving 
AP (indicated by the dotted boxes of LC 22 and 23). On the 
other band, the subscriber terminal Tl comprises a roaming 
support means 30, which is adapted to process data and 
generate information, which are used in connection with the 
load balancing. 

[0047] The traffic load siniation may be determined in the 
AP as follows. Tlie AP knows the number of clients asso- 
ciated, for example, by checking a list of identification 
elements stored for associated subscriber terminals, e.g. 
corresponding MAC addresses thereof. Additionally, simul- 
taneous U^ffic of the a&sociated sub.scriber terminals is 
monitored. The traffic-based estimation could have also 
some timing window which is obser\'ed over certain period 
of transmit samples. This is used as an indicator for the 
traffic load, e.g. in the form "transmit samples-traffic load". 
This could be averaged and used as a parameter for the load 
information. 

[0048] The load information is transmitted by the APs, for 
example, in form of an AP status information (APST), which 
may be included in the beacon frame sent by the APs. ITiis 
means that all subscriber terminals, which are in range of tlie 
APs can receive this load uiformation by the regularly 
transmitted signaling information from the APs. The APST 
further includes an information element (e.g. MAC address) 
of the sending AP in order to enable an allocation of the load 
information to the corresponding AP. Furthermore, in case 
of, e.g., a 802.11h WLAN, also dynamic frequency selection 
(DFS) and transmit power control Cl'PC) information may 
be included in the signaling information. (APST) from the 
APs. 

[0049] The sub.scriber terminal may perform mea.sure- 
ments of the communication connection quality during a 
silent period. In the present example, the roaming support 
means 30 of the subscriber terminal Tl receives APST from 
API, AP2, and AP3 via the wireless communication inter- 
face (step SIO in FIG. 3). Tlie roaming support means 30 
performs a processing of the received information in order 
to generate roaming support information (RSUP, step S20 in 
FIG. 3). In this processing, for example, a statistic (or table 
or list) of the load situation of the available (i.e. received). 
APs is formed. Furthermore, for all available APs, a received 
signal strength indicator (RSSI) measurement, which is 
commonly known for those skilled in the art, is executed in 
the subscriber terminal, e.g. by means of its processor. The 
RSSI measurements and load information determination are 
allocated to the received APs by means of the MAC 
addresses of the APs and statistics (tables or lists) thereof are 
formed. 

[0050] Additionally, a carrier to interference ratio (C/1) for 
the communication connection between each client (i.e. the 



subscriber terminal Tl) and the available APs (i.e. per each 
cell) may be calculated by the .subscriber terminal Tl on the 
basis of the received signaling information. The C/1 can be 
used as an indicator for the connection quality with a specific 
AP. 

[0051] As an optional further information, a terminal 
transmit power status can be determined on the subscriber 
terminal side. This is useful in the case of a static power 
control. However, in IEEE 802.11h based networks, an AP 
controlled transmit power for the subscriber terminals is 
used, i.e. where transmit power step slams is available. 

[0052] Moreover, the APST may comprise load informa- 
tion indicating the load status of the subscriber terminal 
itself. ITiis means, the subscriber leraiinal measures, e.g. in 
a predetermined period of time, the amount of transmilted 
data and forms a corresponding statistic. 

[0053] The roaming support means 30 may collect and 
determine these information (APS'O for a predetermined 
period of time and form the roaming support information 
RSUP on the basis of these collected information. For this 
purpose, the information and processing results can be 
stored in a corresponding memory of the subscriber termi- 
nal. However, also other criteria for stopping the formation 
of the RSUP are possible, for example an instruction from 
the user, an indication from tlie serving AP or the like. 

[0054] When the formation of the RSUP Ls finished (e.g. 
after the predetermined period of lime), the roaming support 
means 30 sends the RSUP via the interface means of the 
subscriber terminal Tl to the serving API, i.e. to the load 
control device 21 of the serving API (step S30 in FIG. 3). 
The load control device 21 processes the received RSUP in 
order to perform an AP related load based roaming analysis 
(step S40 in FIG. 3). 

[0055] In detail, the load control device 21 determines 
from the RSSI list inchided in the RSUP the APs, which are 
suitable to be a candidate for a roaming of the subscriber 
terminal Tl, i.e. which APs provide a sufficient signal 
strength. For example, the RSSI has to reach a predeter- 
mined threshold. From the load information related to the 
available APs, the load conU-ol device 21 can direcUy 
determine which capacity the respective available APs have. 
The load control device may comprise a dynamically adjust- 
able threshold value for each AP of the WI.AN which 
indicates an ''overload" situation. This means, it is deter- 
mined how many simultaneous users are allowed and how 
low a throughput rate for the AP may be decreased. When a 
transmit power status is included in the RSUP, it is possible 
to determine whether the available APs, i.e, the cells thereof, 
are "equal" cells. This means, it is determined whether, the 
subscriber tenociinal transmit power is in suitable level for the 
respective AP to receive the transmission. It is to be noted 
that the transmit power may differ from cell U) cell, depend- 
ing on the network planning. Furthermore, the C/l statistics 
included in the RSUP can be used to determine signaling 
quality for the cells. 

[0056] All information included in the RSUP is related to 
the APs by means of the information elements (MAC 
addresses). Tlius, it is possible to exactly determine the 
communication and load situations for each of the API, 
AF2, andAP3. 

[0057] The AP related load based roaming analysis 
executed in the load control device 21 uses, for example, a 
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handofif algorithm whose parameters are derived from the 
RSUP information (i,c., for example, RSSl. C/I, load infor- 
mation, transmit power status). Tbc processor of the (ser\'- 
ing) AP may be used for the calculation of the hand-off 
algorithm. The structure of such a hand-off algorithm is 
manufacturer dependent and depends, for example, on the 
network structure, settings for minimal signahng require- 
ments and the like. The hand-off algorithm used for the AP 
related load based roaming analysis according to the present 
example is similar to those conventionally used and known 
for those skilled in the an. It is to be noted that existing and 
even future band-off algorithms can be easily adapted by 
those skilled in the art so that the concept of the proposed 
load balancing functionality (i.e. the AP related load based 
r(»aming analysis) can be implemented. It is obvious for a 
skilled person how to use the derived parameters within 
these manufacturer speci&c hand-off algoriitims so that the 
desired result is obtained. 

[0058] Furthermore, it is possible that the parameters 
derived from the RSUP informalion are differently 
weighted. This means that the different status information, 
such as RSSl, C/1, load information and the like, can be 
prioritized- For example, the parameter related to the load 
information is weighted higher (has a higher priority) than 
the parameter related to the C/I, in particular when it is 
decided that an AP is "overloaded". Thus, it is possible to 
use a "backdoor" in the roaming decision, i.e. to force a 
roaming to an AP even if the signal quality is not sufficient 
in normal cases. Additionally, the weighting can be set 
flexibly, for example on the basis of the overall traffic 
situation. For example, when the load situation of the AP is 
critical (traffic load is above a predetermined threshold), the 
parameter related lo the load infonnation is provided with a 
higher priority by the load control device 21 than in cases 
with a lower traffic load. Thus, it is possible to flexibly set 
the criteria for the decision for a roaming. 

[0059] It is to be noted that the above described weight- 
ings are only an example and adjustable by an operator 
according to his/her choices. 

[0060] Alternatively, for calculating the hand-off algo- 
rithm, the load control device 21 may use load information 
directly received from the serving AP load information. 
Thus, the most current load information can be used at least 
for the serving AP in the AP related load based roaming 
analysis. 

[0061] On the basis of the results of the hand-off' algo- 
rithm, the load control device 21 decides whether a roaming 
procedure is to be initialized for the subscriber terminal Tl 
(step S50 in FIG. 3) This means, the load control device 
determines whether an AP is available for the subscriber 
terminal Tl which provides sufficient communication con- 
nection quality and has less traffic load than the present 
serving API. If this is not the case (NO), the serving API is 
maintained and the load balancing procedure is rx^peated. 

[0062] On the other hand, when the load control device 21 
decides that there is a "better" AP, a roaming procedure is 
initiahzed. For this purpose, the load control device 21 
determines the target AP, which results from the AP related 
load based roaming analysis on the basis of the MAC 
address included in tlie RSUP. Then, an insuuciion (ROAM- 
ING) indicating that a roaming to the determined new AP 
(for example AP2) is to be performed is sent via the serving 



API to the subscriber terminal Tl (step S60 in FIG. 3). 
When receiving this roaming iastruciion, the subscriber 
terminal Tl executes the roaming to the indicated AP2 in the 
known manner (step S70 in FIG. 3). Thereafter, the load 
balancing procedure is repeated in connection with the load 
control device 22 of AP2 as the new serving AP. 

[0063] Next, as an exemplary situation, a load balancing 
procedure according to the fust embodiment is described 
with reference to FIG. 1. 

[0064] Subscriber terminals T2 and T3 receive signaling 
information from two APs while subscriber terminal Tl 
receives signaling informauon from all 3 APs. The .sub- 
scriber terminals send their RSUP to their respective serving 
AP. The load control device of the respective AP processes 
this RSUP and decides for a roaming of the subscriber 
terminal in a centralized manner. When, for example, C/I 
statistics are used the following situation may occur. When 
it is determined that API is **overloadcd". 11 measures the 
API, AP2 and AP3 and forms a statistical database of 
measurenienus in form of the RSUP. Since API is over- 
loaded, the analysis of the measurement shows that AP2 is 
less loaded. Thus, as a preliminary result, AP2 could be used 
as a target AP for the roaming. However, in this example, 
AP2 has too close channels, i.e. it is not clean. The C/I 
statistics sbo\v's that ncighl)or C/1 criteria is not fulfilled. On 
the other hand, the analysis shows that Al-^ is also over- 
loaded as well. Then the selection for the roaming is to u.se 
an *'unclean" channel in AP2. 

[0065] The load balancing functionality can be imple- 
mented, for example, by software code potions, which are 
loaded into the respective network elements (subscriber 
terminal, access point) by means of its reading means and its 
memories. The access points are able to receive the addi- 
donal infonnation RSUP from the subscriber terminals and 
to forward it to the load control device. 

[0066] Next, a second embodiment will be described with 
reference to FIGS. 4 to 7. 

[0067] It is lo be noted that some of the means, function- 
ality and procedures of the second embodiment are parallel 
to corresponding means, functionality and procediu^es of the 
first embodiment. Thus, a repetition of a detailed description 
thereof is omitted. 

[0068] FIG. 4 shows a wireless communication network 
such as a WLAN comprising several access points API, 
AP2, AP3 as communication contn)! elements, a backbone 
network as a distribution network for connecting the APs to 
one another and to external destination points .such as other 
WLANsor fixed networks. Fujlhcnnore, a separate network 
element 100 is provided which comprises a load control 
device (I.C) 110. The separate network element 100 is 
connected to the access points by the backbone network for 
exchanging data. 

[0069] Subscriber terminals Tl, T2, 'T2 located in cells 
defined by the access points API, AP2, AP3 may be asso- 
ciated (connected) with one AP (serving AP). In the present 
example, as the starting situation, subscriber terminal Tl is 
a.ssociated with API., T2 is associated with AP2, and T3 is 
associated with AP3. 

[0070] The basic elements of the subscriber terminals and 
the access points are similar to those described in the first 
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embodiment. The separate network element 100 may have a 
similar structure h*ke an access point, and comprise (not 
shown) at least a processor, memory means, input means, 
reading means, interface means and the like. 

[0071] In the WI.AN depicted in FIG. 4, a subscriber 
terminal receives signaling data from those APs in whose 
cells ii is located. This means, Ti receives signaling data 
from API, AP2, AP3, T2 receives signaling data from API , 
AP2, and T3 receives signaling data from API, AP3. The 
signaling data may be used to determine the connection 
quality situation for tl^e subscriber terminal, i.e. whether 
there is an AP other than the current serving AP, which 
provides a beuer communication situation. The signaling 
data comprises load information determined in the APs, 
which is associated with an identification element identify- 
ing the sending AP. 

[0072] On the other hand, the subscriber terminal .sends 
data based on the received signaling data to its respective 
serving AP. The AP forwards this data to the network 
clement 100. Furthermore, the APs are adapted to send 
separate monitoring information to the network element 
100. 

[0073] The network element 100 processes the forwarded 
data from the subscriber terminal and may send a processing 
result to the .subscriber terminal via the backbone nehvork 
and the serving AP. 

[0074] Referring to FIGS. 5 to 7, a roaming based on a 
load balancing functionality Is described in further detail. 

[0075] In FIG. 5, a block circuit diagram of a load 
balancing system in the WLAN according to the second 
embodiment is shov^Ti. In FIGS. 6 and 7, a flow chart 
illustrating a method for load balancing in a wireless com- 
munication network is illustrated. 

[0076] For the sake of simplicity, in FIG. 5, only one 
subscriber terminal Tl is illustrated for which load balanc- 
ing, i.e. a roaming decision, is to be made. However, the 
procedure described below is applicable for a plurahty of 
subscriber terminals in parallel. 

[0077] According to FIG. 5, the APs comprise an access 
point load status monitoring means (APLSM) 111, 112, 113, 
which is adapted to determine a traffic load in the respeclive 
API, AP2, and AP3. Furthermore, the access points com- 
prise an access point internal monitoring means (APIM) 
211, 212, 213, which is adapted to measure an external 
interference, to form a statistic thereof and to sent the 
statistic, for example, in the form of access point internal 
monitoring information (APIM) directly to the load control 
device 110. The external interference of the AP may be 
caused by another AP in the network, by another non- 
WLAN system, such as a Bluetooth client/AP or the like. 
This external interference may be determined, for example, 
on the basis of measurements of retransmit rates of the AP, 
monitoring results of back-off windows for each subscriber 
terminal associated with the respective AP, determination of 
net allocation vector (NAV) lists for possible hidden sub- 
scriber terminals, and the like. This means, the APIM 
includes information concerning an external interference of 
the AP itself which can not be determined by measurements 
in the subscriber terminal Tl. Of coiuse, die APIM can be 
identified to belong to a specific AP, e.g. by including the 
MAC address of the AP. 



[0078] On the other hand, the subscriber terminal 11 
comprises a naming support mcaas 110, which is adapted u> 
process data and generate information which arc used in 
connection with the load balancing. 

[0079] The network clement 100 comprises the load con- 
trol device 110 which is adapted to perform an enhanced 
load based roaming analysis which is related to access point 
.specific information and to initialize a roaming procedure of 
the subsCTibcr-terminal. The load control device 110 located 
in the separate network element 100 is in charge of all the 
APs connected thereto and supporting the load balancing (in 
the present example API, AP2, AP3). 

[0080] The traffic load situation may be determined in the 
APby the APLSM 111, 112, 113 as described in connection 
with the first embodiment and sent to the roaming support 
means 300 of the subscriber terminal Tl in range by means 
of load information included in access point status informa- 
tion (APST). The APST fiu-ther includes an infontnalion 
element (e.g. MAC address) of tlie sending AP in order to 
enable an allocation of the load information to the corre- 
sponding AP. 

[0081] Furthermore, in case of,, e.g., a 802.11h WLAN, 
also dynamic frequency selection (DFS) and transmit power 
control flPC) information may be included in the signaling 
information (APST) from the APs. 

[0082] The subscriber terminal Tl may perform measure- 
ments ol: the communication connection quality during a 
silent period. In the present example, the roaming support 
means 300 of the subscriber terminal Tl receives APST 
from API, AP2. and AP3 (step SllO in FIG. 6). The roaming 
support means 300 performs a processing of the received 
information in order to generate roaming support informa- 
tion (step S120 in FIG, 6), In this processing, for example, 
a statistic (or list) of the load situation of the available (i.e. 
received) APs, a received signal .slrengOi indicator (RSSI) 
measurement ad the like is formed. The RSSI measurements 
and load information determination are allocated to the 
received APs by means of the MAC addresses of the APs. 

[0083] Additionally, statistics related to a carrier to inter- 
ference ratio (C/1), a terminal transmit power status, load 
information indicating the load status of the subscriber 
terminal itself may be formed in the roaming support means 
300. 

[0084] The roaming support means 300 may collect and 
determine these information for a predetermined period of 
time and form the RSUP on the basis of these collected 
information. For this purpose, the information and process- 
ing results can be stored in a corresponding memory of the 
subscriber tenninal. However, also other criteria for stop- 
ping the formation of the RSUP are possible, for example an 
instruction from the user, an indication from the serving AP 
or the like. 

[0085] When the formation of the RSUP is fmished (e.g. 
after the predetermined period of time), the roaming support 
means 300 sends the RSUP via the serving API and the 
backbone network to the load control device 110 of the 
network element 100 (step S130 in FIG. 6). It is to be noted, 
that for the sake of simplicity, in FIG. 5, dau exchange 
between the subscriber terminal Tl and the network element 
100 is shown to be direct. However, in practice, transmission 
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there between is performed via the serving AP of the 
subscriber terminal and the backbone network. 

[0086] Thus, steps SUO, St20, and S130 are similar to 
steps SIO, S20 and S30 of the first embodiment except that 
the information are sent to the load control device 110 in the 
separate netwoik element 100. 

[0087] In parallel to the APST and RSUP related mea- 
sures, the access point internal monitoring means 211, 212, 
213 of API, AP2, and AP3, respectively, determine the 
information related to the external interference and send 
corresponding APIM to the load control device 110 (step 
S140 in FIG. 6). Preferably, the determination and trans- 
mission of the APIM in the APs is executed in correspon- 
dence (synchronously) with the determination and transmis- 
sion of the RSUP in the subscriber terminals, i.e., for 
example, in predetermined time periods. 

[0088] Next, the load contn)! device 110 determines and 
selects those APIM, which are sent from APs being available 
for the subscriber terminal Tl - This can be achieved, for 
example, by comparing the MAC addresses included in the 
RSUP and the APIM so that only APIM of those APs are 
considered for a further processing which are also received 
by the subscriber terminal Tl (step S150 in FIG. 6). 

[0089] 'ITie load control device 110 now processes the 
RSUP from the subscriber terminal Tl and the selected 
APIM fjom the access points API, AP2, AP3 in order to 
perform an enhanced AP related load based roaming analysis 
(step S160 in FIG. €), 

[0090] In detail, the load control device 110 determines 
from the RSSl list included in the RSUP the APs, which are 
suitable to be a candidate for a roaming of the subscriber 
terminal Tl, i.e. which APs provide a suificieni signal 
strength. For example, the RSSI has to reach a predeter- 
mined threshold. From the load information related to the 
available APs, the load control device 110 can directly 
determine which capacity the respective available APs have. 
The load control device may comprise a dynamically adjust- 
able threshold value for each AP of the WLAN, which 
indicates an "overload" situation, lliis "overload threshold 
value may be transmitted directly from the APs, e.g. by 
means of the APIM. When a transmit power status is 
included in the RvSUP, it Ls possible to determine whether the 
available APs, i.e. the cells thereof, are "equal" cells. Fw- 
thermore, the C/i statistics included in the RSUP can be used 
to determine signaling quality for the cells. All information 
included in the RSUP are related to the APs by means of the 
information elements (MAC addresses). Thus, it is possible 
to exactly detcnnine the communication and load situations 
for each of the API, AP2, and AP3. Additionally, the load 
control device 110 detemiines from the APIM whetlier an 
AI^ is subjected to an external interference, which may 
influence the connection quality to a subscriber terminal. 

[0091] The enhanced AP related load based roaming 
analysis executed in the load control device UO uses, for 
example, an adapted hand-off algorithm whose parameters 
are derived from the RSUP information (i.e., for example, 
RSSI, C/1, load information, transmit power status) and the 
APIM information (i.e., for example, retransmit rate, back- 
off window, and the like). The processor of the (serving) AP 
may be used for the calculation of the adapted hand-off 
algorithm. The structure of such a hand-ofif algorithm is 



manufacmrer dependent and depends, for example, on the 
network structure, sellings for minimal signaling require- 
ments and the like. The hand-ofif algorithm used for the 
enhanced AP related load based roaming analysis according 
to the present example is similar to those conventionally 
used and known for those skilled in the art. It is to be noted 
that existing and even future hand-off algorithms can be 
easily adapted by those skilled in the art so that the concept 
of the proposed load balancing functionality (i.e. the 
enhanced AP related load based roaming analysi.s) can be 
implemented. It is obvious for a skilled person how to use 
the derived parameters within these manufacturer specific 
hand-ofif algorithms so that the desired result is obtained. 

[0092] Furthermore, it is po.ssibk that the parameters 
derived from the RSUP infonmation and the APIM infor- 
mation is differently weighted. This means that the dififerent 
status information and/or interference information, such as 
RSSI, C/I, load information, retransmit rates and the like, 
can be prioritized. For example, the parameter related to the 
load information is weighted higher (has a higher priority) 
than the parameter related to the C/1, in particular when it is 
decided that an AP Ls "overioaded". On the other hand, 
parameters related to an external interference are weighted 
higher than parameters related to a received signal strength. 
TIjus, it is po.ssible to use a "backdoor" in the roaming 
decision, i.e. to force a roaming to an AP even if the signal 
quality is not sufficient in normal cases. Additionally, the 
weighting can be set flexibly, for example on the basis of the 
overall irafBc situation. For example, when the load situation 
of the AP is critical (iraflDc load is above a predetermined 
threshold), the parameter related to the load information is 
provided with a higher priority by the load control device 
110 than in cases with a lower irafQc load. Thus, it is possible 
to flexibly set the criteria for the decision for a roaming. 

[0093] It is to be noted that the above described weight- 
ings are only an example and adjustable by an operator 
according to his/her choices. 

[0094] On the basis of the results of the hand-off algo- 
rithm, the load control device 110 decides whether a roam- 
ing procedure is to be initialized for the subscriber terminal 
Tl (step 8170 in FIG. 7) This means, the load control device 
110 determines whether an AP is available for the subscriber 
terminal 'II which provides sufficient communication con- 
nection quality and has less trafiflc load than the present 
.serving API. If this is not the case (NO), the serving API is 
maintained and the load balancing procedure is repeated. 

[0095] On the other hand, when the load control device 
no decides that there is a "better** AP, a roaming procedure 
is initialized. For this purpose, the load control device 110 
determines the tai^et AP, which results from the enhanced 
AP related load based roaming analysis on the basis of the 
MAC addre.ss included in the RSUP and the APIM. Tlien, an 
instruction (ROAMING) indicating that a roaming to the 
determined new AP (for example AP2) is to be performed Ls 
sent via the serving API to the subscriber terminal Tl (step 
S180 in FIG. 7). When receiving this roaming instruction, 
the subscriber terminal Tl executes the roaming to the 
indicated AP2 in the known manner (step 5190 in FIG, 7). 
Thereafter, the load balancing procedure is repeated in 
connection with the new serving AP2 and the load control 
device 110 of the network element 100. 
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[0096] Next, as an exemplary situation, a load balancing 
procedure according to the first embodiment is described 
with reference to FIG. 4. 

[0097] Subscriber terminals T2 and T3 receive signaling 
information from two APs while subscriber terminal Tl 
receives signaling information from all 3 APs. The sub- 
scriber terminals send their KSUP to their respective serving 
AP. The serving APs forward the RSUP to the load control 
device 110 in the separate network, element 100. Addition- 
aUy, the APs send the APIM to the load control device 110. 
When a roaming decision for subscriber terminal Tl is to be 
made, the load control device 110 selects all received APIM 
for the further processing. The load control device 110 
pnnxsses the RSUP and APIM and decides for a roaming of 
the subscriber terminal in a centralized manner. For 
example, there might be a situation thai it is determined that 
API is "overloaded", and the enhanced analysis of the 
measurement shows that AP2 and AP3 are less loaded. Both 
AP2 and AP3 have a suflicienl C/I. Further, AP2 has a belter 
RSSI statistic than AP3. However, AP2 is subjected to 
external interference, which is derived from the APIM. 
Thus, the load control device 110 decides that the subscriber 
terminal Tl has to perform a roaming to AP3; The load 
balancing functionality can be implemented, for example, by 
software code potions, which are loaded into the respective 
network elements (subscriber terminal, access point, net- 
work element) by means of its reading means and its 
memories. The access points are able to receive the addi- 
tional information RSUP from the .subscriber teiminals and 
to forward it to the load control device. 

[0098] Since the load control device is implemented in a 
tixed network element (AP or separate networic element) 
there can be used more sophisticated processing measures 
(e.g. hand-off algorithms) and greater storing capacities in 
comparison to the rather resuricted capabilities of a (mobile) 
.subsCTiber terminal. 

[0099] It is to be noted iliat features of one of the embodi- 
ments described above are also adaptable in the other 
embodiment. For example, the load control device in the 
first embodiment may be located in a separate network 
element connected to the APs by the backbone network. 
Furthermore, in the second embodiment, the load control 
device may be located in each of the APs. Tlien, the APs are 
adapted to receive the APIM from the other APs. 

[0100] Moreover, even though the above description is 
related to a WI.AN, the present invention is also applicable 
to other wireless network types, such as mobile telecommu- 
nication networics and the like. 

[0101] The load balancing functionality can be imple- 
mented in existing systems even if there are network ele- 
ments (subscriber terminals, access points), which do not 
support the load balancing functionality. In such a case, as 
for example described in the IEEE 802.11 standard, infor- 
mation concerning the load balancing can be ignored by 
those network elements which do not understand this infor- 
mation, and a normal roaming proccdtu'c not based on load 
information is performed. 

[0102] As described above, by using a load balancing 
functionality in an access point (i.e. serving access point) or 
in a separate network element connected to the access points 
of the wireless communication network, measurements of a 



subscriber terminal are processed in a centralized manner. 
Thus, the load balancing functionalily can consider load 
information from a phirality of access points and also from 
a plurality of subscriber terminals. This means that an 
improved load balancing is possible since the dedsion 
whether the subscriber terminal has to roam is based on an 
extended set of information. For example, the load balancing 
functionality can consider "future" events, when another 
subscriber terminal will change the AP, so thai more capacity 
in the present AP will be available. By having the decision 
making in the AP side load control device or in the separate 
network element side load control device that monitors the 
whole wireless comratmication network, the undesired ping- 
pong effect can be decreased. The load controlling is 
executed in a more "timing" based manner i.e. there would 
be slightly longer analyzing periods over the hand-off 
(roaming) deci.sions. Also this represents a support in situ- 
ations in which subscriber terminals docs not have a possi- 
bility for sophisticated measurements and hand-off algo- 
rithms. Hence, the trafljc load over the whole wireless 
communication network is equalized. 

[0103] As described above, for load balancing in a wire- 
less communication network comprising at least one sub- 
scriber terminal Tl, T2, T2 and a plurality of access points 
API. AP2, AP3, a load control device 21, 110 is used which 
is located outside of said subscriber terminal, wherein said 
load control device is adapted to process information related 
to a load in said wireless communication network and to 
instruct roaming of said subscriber terminal from an asso- 
ciated access point to another one of said plurality of access 
points. Access point status information APST determined in 
.said plurality of access points SIO, SUO is received and 
communication status information related to said plurality of 
access points S20, S120 is determined. The subscriber 
terminal processes S20, S120 these information into roam- 
ing support information RSUP, which are in turn processed 
S40, S160 in said load control device an access point related 
load based roaming analysis. On this basis, it is decided S50, 
S170 by the load control device, whether said subscriber 
terminal is to be associated with another one of said plurality 
of acce.ss points. 

[0104] It should be understood that the above description 
and accompanying figures arc merely intended to illustrate 
the present invention by way of example only. The preferred 
embodiments of the present invention may thus vary-within 
the scope of the attached claims. 

1. Method of load balancing in a v^reless communication 
network, said wireless communication network comprising 

at least one subscriber terminal (Tl, T2, T2) adapted to 
establish and perform a wireless communication con- 
nection in said wireless communication network, 

a plurality of access points (API, AP2, AP3) adapted to 
control said wireless communication connection of said 
al least one subscriber terminal and to exchange infor- 
mation with said at least one subscriber terminal, 
wherein one of said plurality of access points is asso- 
ciated with said at least one subscriber terminal, and 

a load control device (21; 110) located outside of said 
subscriber terminal, said load control device being 
adapted to process information related to a load in said 
wireless communication network and to instruct roam- 
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